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Serial Number: 1 0/698704 Attorney's Docket #: X-1416-3US 
Filing Date: 10/31/2003; 

Applicant: Conn Examiner: Alexander Williams 

Applicant's RCE filed 7/12/06 has been acknowledged. 

Applicant's Amendment filed 6/19/06 to the election of Group I (claims 1 to 8 and 
12 to 16) filed 6/29/05 to the species elected of species of figures 1 to 7 filed 4/4/05 has 
been acknowledged. 

Claims 9-1 1 have been cancelled. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1 to 6, 7, 12, 14 and 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Akram et al. (U.S. Patent # 6,529,027 B1 ). 

1 . Akram et al. (figures 1 to 1 1) specifically figure 3 show an 
assembly 100, comprising: an integrated circuit die 1 50 having an 
array of micro-bumps 1 52 disposed on a surface of the integrated 
circuit die in a first pattern; an integrated circuit package 1 32 
having an array of landing pads disposed on an inside surface of the 
integrated circuit package in a second pattern and array of solder 
balls 142 disposed on an outside surface of the integrated circuit 
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package, wherein the first pattern and the second pattern are 
substantially identical patterns; and an interposing structure 1 10 
disposed inside the integrated circuit package between the 
integrated circuit die and the inside surface of the integrated circuit 
package, the interposer coupling a first micro-bump in a first 
position in the array of micro-bumps to a first landing pad 1 02 
located opposite to the first position and to a second landing pad in 
the array of landing pads. 

(6) Referring now to FIGS. 1 and 3, a semiconductor device 150 
is positioned face-down over interposer 100 and inserted into 
receptacle 130. Upon insertion of semiconductor device 150 into 
receptacle 130, conductive structures 152 (e.g., solder bumps ) 
protruding from semiconductor device 150 are received by 
recesses 136, which align and facilitate contact of conductive 
structures 152 with their corresponding contact pads 102 on top 
surface 104 of interposer substrate 110. This accurate 
alignment, facilitated by fence 120, reduces damage to 
conductive structures 152 during testing, as well as contains 
and protects semiconductor device 150 from inadvertent damage 
during testing thereof. 

2. The assembly of claim 1 , Akram et al. show wherein a line 
extending through the first micro-bump in a direction orthogonal to 
the surface of the integrated circuit does not extend through the 
second landing pad of the integrated circuit package. 

3. The assembly of claim 2, Akram et al. show wherein the surface 
of the integrated circuit die is a major surface of the integrated 
circuit die, and wherein the interposing structure has a major . 
surface, and wherein the major surface of the integrated circuit die 
and the major surface of the interposing structure have roughly 
identical surface areas. 
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4. The assembly of claim 3, Akram et al. show wherein the 
interposing structure includes no transistor and no PN junction. 

5. The assembly of claim 4, Akram et al. show wherein the 
interposing structure comprises an array of micro-bumps, wherein 
the array of micro-bumps of the interposing structure has a pattern 
that is substantially identical to the second pattern of the landing 
pads on the inside surface of the integrated circuit package. 

6. The assembly of claim 5, Akram et al. show wherein the interposing 
structure includes a layer comprising epoxy and fiberglass. 

8. The assembly of claim 5, Akramet al. show wherein the first 
micro-bump is coupled to the first landing pad at least in part by a 
conductor disposed in the interposing structure, wherein the conductor 
disposed in the interposing structure extends in a direction parallel to the 
surface of the integrated circuit. 

12. Akram et al. (figures 1 to 1 1) specifically figure 3 show an 
assembly 100, comprising: an integrated circuit die 150 having an array of 
micro-bumps 152 disposed on a surface of the integrated circuit die in a 
first pattern; an integrated circuit package 132 having an array of landing 
pads disposed on an inside surface of the integrated circuit package in a 
second pattern, wherein the first pattern and the second pattern are 
substantially identical patterns; the means 118 for coupling a first 
micro-bump in a first position in the array of microbumps to a first landing 
pad disposed opposed the first position and to a second landing pad 
located in a different position in the array of landing pads, the means being 
disposed inside the integrated circuit package between the integrated 
circuit die and the inside surface of the integrated circuit package. 

14. The assembly of claim 12, Akram et al. show wherein the surface of 
the integrated, circuit die is a major surface of the integrated circuit die, and 
wherein the means has a major surface, and wherein the major surface of 
the integrated circuit die and the major surface of the means have roughly 
identical surface areas. 

15. The assembly of claim 12, Akram et al. show wherein the means has 
a planar form and is less than 500 microns thick. 
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Note that the specification contains no disclosure of either the critical nature of the 
claimed dimensions or any unexpected results arising therefrom. Where patentability is 
said to be based upon particular chosen dimensions or upon another variable recited in 
a claim, the Applicant must show that the chosen dimensions are critical. In re 
Woodruff . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 16 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Akram 
et al. (U.S. Patent* 6,529,027 B1) in view of Berlin et al. (U.S. Patent* 6,104,082). 

Akram et al. show the features of the claimed invention as detailed above, but fail 
to explicitly show wherein the integrated circuit die is an application specific 
integrated circuit (ASIC). 

Berlin et al. show a metallization structure for altering connections. Specifically, 
Berlin et al. (figures 1 to 13b) specifically figure 2b discloses an assembly, 
comprising: an integrated circuit die (chips 1 -6) having an array of 
micro-bumps 62 disposed on a surface of the integrated circuit die 
in a first pattern; an integrated circuit package 68 having an array of 
landing pads disposed on an inside surface of the integrated circuit 
package in a second pattern, wherein the first pattern and the 
second pattern are substantially identical patterns; and an 
interposing structure 60' disposed inside the integrated circuit 
package between the integrated circuit die and the inside surface of 
the integrated circuit package, the interposer coupling a first 
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micro-bump in a first position in the array of micro-bumps to a first 

landing pad disposed in a different position in the array of landing 

pads, wherein the integrated circuit die (chips 1-6) is an application 
specific integrated circuit (ASIC) for the purpose of providing an electronic 
module that permits changing connections while retaining a constant 
interface to the electronic module. 

(32) The tailorable metallization of the present invention also 
provides a scheme for rapidly creating or altering circuit 
configurations; in essence application specific integrated 
circuits are quickly fabricated by selecting and deselecting 
circuits with the metallization tailoring methods disclosed 
herein. While it would be advantageous to test circuit elements 
first to ensure the functionality of the included circuits 
before finalizing the metallization, these ASIC circuits could 
also be built with the tailorable wiring of the present 
invention without the intermediate test. The wiring can 
be tailored by methods such as opening fuses, providing ribbon 
connections, providing bump connections, or providing 
photolithographically formed shapes as described herein above. 
In this case, defective circuits would be included and 
would result in yield loss but other functional chips would be 
fabricated in much less time than would be required to provide 
masks . 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
Berlin et al.'s ASIC chip type to modify Akram et al's chip for the purpose Of 
providing an'electronic module that permits changing connections while 
retaining a constant interface to the electronic module. 

Claims 7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Akram et al. (U.S. Patent # 6,529,027 B1 ) in view of Vafi et al. (U.S. Patent # 
5,474,458). 

Akram et al. show the features of the claimed invention as 

detailed above, but fail to explicitly show wherein the interposing 
structure includes a bypass capacitor. 
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Vafi et al. is cited for showing interconnect carriers having high 

density vertical connectors. Specifically, Vafi et al. (figures 1 to 1 0C) 

specifically figures 2 and 3 show an assembly, comprising: an 

integrated circuit die 1 having an array of micro-bumps 1 5 disposed 

on a surface of the integrated circuit die in a first pattern; an 

integrated circuit package 3 having an array of landing pads 

disposed on an inside surface of the integrated circuit package in a 

second pattern, wherein the first pattern and the second pattern are 

substantially identical patterns; an interposing structure 10 

disposed inside the integrated circuit package between the 

integrated circuit die and the inside surface of the integrated circuit 

package, the interposer coupling a first micro-bump in a first 

position in the array of micro-bumps to a first landing pad located 

opposite to the first position and to a second landing pad in the 

array of landing pads and the interposing structure includes a bypass 
capacitor for the purpose of increasing the density of electrical 
interconnects of interposers and like devices. 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
Vafi et al.'s bypass capacitor included in the interposer to modify Akram et al.'s 
interposer for the purpose of increasing the density of electrical interconnects 
of interposers and like devices. 

(6) For electrical coupling, a plurality of solder bumps are 
typically disposed on the pads of either the IC chip or the 
interposer ' stop surface (or on both sets of pads). Likewise, a 
second plurality of solder bumps are typically disposed on the 
pads of either the major substrate or the interposer 's bottom 
surface (or on both sets of pads) . The interposer is then 
brought into alignment and initial contact with the IC chip and 
major substrate such that corresponding 'pads are aligned and 
separated by a corresponding solder bump . The solder bumps are 
then reflowed by heat to wet and make an adhesive and electrical 
contact with their corresponding pads. The reflow allows each 
solder bump to independently change its dimensions so at to 
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compensate for any height variations which may be caused by 
warpage in the interposer f s substrate, the IC chip, or the major 
substrate, or which may be caused by size variations in the 
solder bumps. For each of the interposer, IC chip, and major 
substrate, warpage may cause a 2 .mu.m (micron) to 4 .mu.m 
height difference between the high and low spots within a 
.about. 1.0 square centimeter area thereof. Accordingly, for a 
one centimeter square chip, there may be up to a 4 .mu.m to 8 
.mu.m variation in the spacing between the interposer and the IC 
chip when they are brought into contact. The solder bumps are 
generally made large enough to compensate for such height 
variations . 

(7) The above-described type of interposer has a number of 
limitations which discourage its use for high-performance IC 
chips. First, such IC chips often consume large amounts of 
power, which raises the temperatures of the chips, causing their 
dimensions to expand. The thermally induced expansion generates 
mechanical stresses between the IC chip and the interposer and, 
as the interposer heats up, stresses between the interposer and 
the major substrate. These stresses may be sufficient to cause 
weak solder bumps to break away from their corresponding pads, 
resulting in a loss of electrical connection. Additionally, as 
the system undergoes thermal cycling, repeated stress can 

cause metal fatigue leading to failure of one or more of the 
bump /pad joints which couple the chip, interposer, and 
supporting substrate to one another. One prior art way of 
mitigating the mechanical stresses is to construct the 
interposer from a material which has a coefficient of thermal 
expansion (CTE) near that of the IC chip. However, mechanical 
stresses may still occur between the interposer and the chip 
each time the IC chip is "powered-up" if a large transient 
temperature difference develops between the IC chip and the 
interposer during start up. Additionally, a similar thermal 
transient may occur between the interposer and the major 
substrate . 

(8) In addition, because of its relatively large surface area, a 
typical high performance IC chip often has a large warpage 
across its active surface. If large enough, this warpage can 
prevent one or more solder bumps from contacting corresponding 
pads. The chance of contact failure increases as the combined 
warpage of the IC chip and interposer increases. Additionally, 
the combined warpages cause variations in the heights and widths 
of the solder bumps, which in turn causes the thermally-induced 
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mechanical stresses to concentrate at a relatively small number 
of solder bumps, particularly those with low aspect ratios. 
This concentration increases the chance of a solder bump 
failing. Similar warpage effects occur for the interface 
between the interposer and major substrate. To minimize the 
warpage effects for both interfaces of the interposer, and 
thereby minimize the chances of a solder bump failure occurring 
at either of the interfaces, the interposer should have the 
smallest possible warpage. Unfortunately, with current 
manufacturing processes, the yield of interposers with low- 
warpage decreases as the size of interposers increases, 
thereby increasing the cost of manufacturing them. 

(12) In addition to the above interconnect issues, many high 
performance IC chips require at least one power supply which can 
supply large transient currents, as for example caused by 
simultaneous switching of digital circuity, without a 
significant change in the voltage it provides to the IC chip. 
One way of accommodating large transient currents is to couple a 
low inductance, high-value bypass capacitor between the power 
supply and a reference potential (e.g., ground), placing the 
bypass capacitor as close to the IC chip as possible. Many 
rigid, ceramic-substrate interposers incorporate bypass 
capacitors within their substrates. However, such a capacitor 
generally occupies a relatively large area, which would prevent 
the incorporation of many such capacitors on the same interposer 
unless more layers were added to the interposer, at a further 
cost, to distribute the capacitors over several layers. To the 
inventors' knowledge, many, if not all, flexible film 
interposers do not incorporate bypass capacitors . It is 
believed that the incorporation of bypass capacitors on such 
interposers would present major fabrication issues which the art 
has not heretofore addressed. 

(16) There is a further need to have a high-value bypass 
capacitance integrated on the interposer, or interconnect 
structure, along with the large number of interconnects. 

(9) Interconnect carrier 10 may further comprise one or more 
capacitor structures 80, which may be used as bypass capacitance 
between adjacent power and ground lines. Capacitor structure 80 
comprises a first conductive layer, or electrode, formed over a 
portion of one surface of supporting layer 20, a dielectric 
layer formed over a portion of the first conductive layer, and a 
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second conductive layer formed over a portion of the dielectric 
layer. Each of the conductive layers is coupled to at least one 
via 30. The conductive layers and dielectric layer of the 
capacitor structure layer 80 are relatively thin in comparison 
to the thickness of supporting layer 20. These layers are shown 
in detail in the embodiments of the present invention shown in 
FIG. 4B. Capacitor 80 may, for example, be formed with a 
capacitance of approximately 20-200 nanofarads per square 
centimeter within a substantially rectangular area measuring 
between approximately 200 .mu.m to 350 .mu.m on a side. 



Response 

Applicant's arguments filed 6/19/06 have been fully considered, but are moot in 
view of the new grounds of rejections detailed above. 



The listed references are cited as of interest to this application, but not applied at 
this time. 
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Application/Control Number: 10/698,704 



Page 1 1 



Art Unit: 2826 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272 1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Alexander 0 Williams 
Primary Examiner 
Art Unit 2826 




AOW 
7/24/06 



